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RECORDINGS OF VISUAL EVOKED POTENTIALS AFTER
PHOTOSTRESS IN ARTIFICIALLY INCREASED
INTRAOCULAR PRESSURE
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Surnmary-—1. The macular recovery after photostress has been investigated in 30 normal subjects under
conditions of experimental ocular hypertension. In 18 subjects monocular visual evoked potentials (VEPs)
were recorded after photostress in the left eye (control VEP) and then in the right eye, which was previously
subjected to an intragcular pressure (IOP) increase, |

2. In the control eyes, the VEP recorded 20 s after photostress presented an increase in latency and a
decrease in amplitude. The functional recovery was complete after 80 s. In the eyes with induced ocular
hypertension the parameters of VEP after photostress underwent larger changes than in the control eyes.

3. Qur results indicate that the VEP recovery time after photostress depends both on retinal
photopigment ability of resynthesis and on trophism of the macula papillo-macular bundle system.

4. This test could be useful in the clinical evaluation of the functional state of the papillo-macular

0887-6169/91 $3.00 + 0.00
Copyright © 1991 Pergamon Press plc

bundle, in pathologies like glaucoma.
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INTRODUCTION

The mechanism of vision depends upon the state
of adaptation of the photorecepiors: a bleaching
of a portion of the retina alters the adaptation
process with the consequent formation of a
scotoma; the return to the normal condition
depends on the integrity of the complex pig-
mented epithelium-photoreceptors, functionally
crucial for the resynthesis of macular pigment.

Baillart (1954), in the clinical evaluation of the
central retina, suggested to evaluate the macular
functionality by measuring the recovery period
of visual acuity after dazzling of the macular
region with an ophthalmoscope. This test
{MPST, macular photostress test) was indicated
as an index of the “functional macular reserve”.

The MPST was carried out on normal subjects
(Severin et al, 1967; Zingirian ef al., 1968;
Franzone ez al., 1985) on diabetic ones (Zingirian
et al., 1985; Mosci et al., 1986) and on subjects
suffering from glaucoma (Polizzi ez al., 1984).

Sherman and Henkind {1988) studied the
macular recovery period in subjects suffering
from glancoma and they found that the macular
recovery after photostress was altered. With
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their subjective method (MPST) they could not
determine the relative contribution of the differ-
ent functional layers of the retina to the delay in
macular recovery, caused by glaucoma.

An objective method to evaluate the visual
function is to record the cortical potentials
evoked by patterned stimuli (visual evoked po-
tentials, VEPs) and/or the electroretinographic
signals (flash- or pattern-ERG).

Is known that the FERG is originated pre-
dominantly in the outer layers of the retina
(Armington, 1974) while the PERG is origi-
nated in the innermost retinal layers (Maffei and
Fiorentini, 1981, 1982; Hollander et al., 1984;
Maffei et al., 1985).

For instance it is known that the pattern
VEPs and PERG are altered in patients suffer-
ing from glaucoma (Sokol et al., 1981; Towle
et al., 1983; Wanger and Persson, 1983, 1985;
Atkin et al., 1983; Bobak et al., 1983; Howe and
Mitchell, 1986; Marx er al., 1986a,b, 1988;
Porciatti et al., 1987; Bucci et al., 1988; Mierdel
et al., 1988) and maculopathy (Bass ef al., 1985;
Celesia and Kaufman, 1985).

Lovasik (1983) and Franchi ef al. (1987),
studied the recovery of macular function using
the VEP method afier dazzling.

Initially, the VEP was measured in the control
condition, then macular dazzling was produced
and the recovery time was evaluated. Recovery
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time is the time necessary for the VEP to return
to the controt level. In all normal subjects a total
recovery of the VEP morphology was achieved
after 60s. In subjects suffering from maculo-
pathy, the recovery time was noticeably longer.
The length of the delay was correlated with the
extent of the anatomofunctional changes in the
photoreceptor-pigmented epithelium system.

In the light of these results we wanted to
evaluate with an objective test:

(a) the recovery time in normal subjects ana-
lyzing the variation in VEP and its return to
control condition after macular dazzling;

(b) the macular recovery time in subjects with
induced ocular hypertension, analyzing the vari-
ations of VEP and its recovery after macular
dazzling in artificially increased intraocular
pressure (IOP); and

(c) the possible differences between the recov-
ery of the macular function after dazzling in
normal subjects and in those with induced
hypertension, with the aim of finding corre-
lations between the increase in IOP and the
recovery of the macular functionality.

SUBJECTS AND METHODS

Recordings of VEP were carried out on 28
subjects.

Only data from 15 subjects (30 eyes) were
considered, because in the other cases the elec-
trophysiological recordings presented too many
artifacts per trial and therefore the total dur-
ation of the single trials exceeded the pre-
established VEP and FERG recording time.

It was not possible for us to carry out
pattern-electroretinogram (PERG) or focal-
electroretinogram recordings because the
method we used to increase the ocular tone
(application of ophthalmodynamometer) inter-
fered with the recordings of the signals.

Fifteen subjects ranging from 42 to 56 yr of
age (average 48.7 1+ 4.9 yr) were examined: the
ophthalmoscopic examination did not reveal
any pathology of the optic disk or of the
dioptric parts. In all subjecis, VEPs were
recorded after photostress in the left eye (15
eyes), and after photostress plus experimental
hypertension in the right eye (15 eyes).

The subjects under examination were seated
in a semi-dark room acoustically isolated. The
display was surrounded by a uniform field of
luminance 5 cd/m?. The subjects were informed
of the type of examination and its diagnostic
uses.
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In the first group control VEPs were recorded
using the following method.

The visual stimuli were checkerboard patterns
(contrast 70%, mean luminance 110cd/m?)
generated on a TV monitor and reversed in
contrast at the rate of 2 reversalsfs. At the
viewing distance of 114cm the check side
subtended 15 min of visual arc and the screen
of the monitor subtended 25deg. The stimu-
lation was monocular, after occlusion of the
other eye.

Cup shaped electrodes of silver—silver-
chloride were fixed with collodion in the
following positions:

—active electrode in O,, O, O,;
—reference electrode in F;;
—ground in left arm.

The interelectrode resistance was kept below
3 kQ. The bioelectric signal was amplified (gain
20,000), filtered (band-pass 1-100 Hz) and aver-
aged (100 sums for each trial, excluding the
events with artifacts). The analysis time was
500 ms.

Every trial was repeated at least twice and the
resulting waveforms were superimposed to
check for the repeatability of the results.

The transient response is characterized by a
certain number of waves with three peaks, of
negative, positive, negative polarity, respect-
ively. In normal subjects these peaks have the
following latencies: 75, 100 and 145 ms. If the
control VEP of both the left and the right eye
was normal, a second control VEP was
recorded, reducing the averages to 40 events per
trial (with no more than 2 sweeps discarded
because of artifacts). This VEP record was
defined as “basal” and kept on display on the
computer screen.

Arterial pressure and IOP were then
measured, the latter with the Perkins appla-
nation tonometer.

Photostress was then induced in the left eye
for 30 s by means of a circular diffusing surface
(the bulb of a 200 W lamp) fixated by the subject
form a distance of 20 cm and produced a central
scotoma of 6deg dia. Prior to the experimen-
tation each subject was adapted to the ambient
room lighting for 10 min, and the pupil diameter
was about 3 mm. During the photostress pro-
cedure each subject looked directly into the
center of the light, and the pupil diameter was
about 1.5mm. After dazzling, the subjects
fixated a central point of the monitor and VEPs
were then recorded (averaging over 40 stimulus
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events) at 20, 40, 60, 80s from the end of
photostress.

A control and a “basal” VEP were then
obtained for the right eye as described for the
left eye.

After local anesthesia (novesine 0.4%) a
Baillart ophthalmodynamometer was applied
for 90s to the right eye and the JOP was
increased up to a value equal to half the systolic
arterial pressure (conversion table), The systolic
arterial pressure of the subjects varied between
120 and 140 mmHg and the IOP was increased
according to values ranging between 60 and
70 mmHg,

The IOP was increased for a total period of
90s. During the last 30s a photostress was
induced. Immediately after the end of photo-
stress and increased IOP, fixation was shifted to
the pattern stimulus and recording of VEPs
started. Records were taken for successive
periods of 20 s each (40 averaging every 20 s of
recording and the corresponding record dis-
played on the screen) until the VEP obtained
was superimposable to the control ‘“basal”
record. The corresponding time was considered
the “recovery time after photostress™.

For both VEPs, the peak latency and the peak
amplitude of each wave were measured directly
on the displayed records by means of a pair of
Cursors.

At the end of VEP recording session, the IOP
was again measured.

RESULTS

In order to study macular function recovery
after dazzling we have considered the results
from;
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Table 1. Analysis of variance
Latency P100
Group F(1,28)* =33.7, P <0.0000
Treatment F (3,84) =266.6; P <0.0000
Group by treatment  F (3,84)=553; P <0.0000
Temporal difference N75[N 145
Group F(1,28)=1.6; P =022
Treatment F(3,84) =382, P <0.0000
Group by treatment F(3,84)=147, FP=022
Amplitude N75-P 100
Group F(1,28)=217, P=015
Treatment F(3,84)=356; P <0.0000
Group by treatment F(3,84)=3.58; P =0.017
Amplitude PI00-N145
Group F(1.28)=14, P=024
Treatment F(3,84)=474; P <0.0000
Group by treatment F(3,84)=2332; P =0.023

*Degrees of freedom (d.f).

—VEP after photostress in normal condition
(LE);

—VEP after photostress in condition of arti-
ficially increased IOP (RE).

In the analysis of VEP records we have
evaluated the P100 latency, the temporal differ-
ence N75/N145, the N75-P100 amplitude, and
the P100-N145 amplitude.

The significancy of the differences between
the two eyes were evaluated with two-way
analysis of variance for repeated measures
(Table 1).

VEP after photostress

Examples of records of one subject (LE) are
shown in Fig. 1. The mean data are presented in
Table 2 and Fig. 2 (solid bars).

The parameters of the basal VEP were within
normal limits (P100 latency mean value 93.19 +
3.2 ms; upper limit, mean + 3 SD = 102.08 ms).
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Fig. 1. VEP layout of subject SL in normal condition (basal) and 20, 40, 60, 80 and 120 s after photostress,

LE is control eye, RE is eye with increased IOP. In comparison with the LE records, the RE VEPs recorded

at 20, 40 and 60 s after photostress show a longer P100 latency and a reduced amplitude. The VEP was
superimposable to the basal waveform at 80 s in the LE and at 120's in the RE.
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Table 2. Mean and standard deviation (+) of parameters of VEPs records in
basal condition and 20, 40, and 60s after photostress

Latency Difference Amplitude Amplitude
P100 N75/N145 N75-PL00 P100-N145
(ms) (ms) uy) V)
Basal
LE 93.19+£3.20 46.53 + 3.10 9.02+2.24 9.63 +£2.77
RE 93.74 + 3.43 48.74 + 4.77 8734212 9594272
20
LE 105.10 + 3.14 51.624+5.43 7454+ 2.15 7.21 + 1.88
RE 1257+ 8.14 5496 + 6.21 563+ 1.45 561 %1.33
40
LE 101.66 + 3.62 50.62 1 4.63 7.64 + 1.66 7.93 £2.32
RE 111.37 £+ 7.47 51,715+ 5.43 641 +1.69 6.55+1.82
60s
LE 97.72 £ 3.82 47.98 1+ 3.05 7.98 + 2.59 8.46 + 2.65
RE 103.85 1+ 5.36 49.44 4 5.35 7.16 £ 1.60 788 +2.34

Left eye, control eye; right eye, eye with experimental increased IOP.

At 20s after photostress, we observed an
increase of the P100 latency (mean 105.10 +
3.14ms) and of the temporal difference
N75/N145 (basal value, 46.53 + 3.1 ms; vailue
20 s after photostress, 51.62 + 5.43 ms).

At 40 and 60s after photostress the P100
latency and the time difference N75/N145
decreased with respect to the values observed
at 20s, but were still higher than the basal
ones. After 80 s from photostress the record
was superimposable on the basal one, indicat-
ing perfect recovery. Neither the N75-P100
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Fig. 2. Histograms of mean values of parameters of VEP in

basal condition and 20, 40 and 605, after photostress (solid

bars for control eye and open bars for the eye with increased

I0P). The vertical lines represent standard deviation.

*Recovery time after photostress was 80 s for the left eye
and 114 s for the right eye.

amplitude nor the P100-N145 amplitude,
change after photostress.

VEP gfter photostress with artificially increased
op

Examples of records of one subject (RE) are
shown in Fig. 1. The mean data are presented in
Table 1 and Fig. 2 (open bars).

Basal VEP values were within normal limits
in all the subjects examined.

At 20 s from photostress and with artificially
increased IOP we observed a change of all VEP
parameters: the P100 latency increased from
93.74 + 3.43 to 125.75 1+ 8.14 ms; the difference
N75/N145 increased from 48.74 +4.77 to
54.96 + 6.21 ms; VEP amplitude decreased from
9.63+2.7to 5.61 +£1.3 V.

At 40 and 60s from photostress the P100
latency and the N75/N145 difference pro-
gressively diminished still remaining, however,
higher than under normal IOP. The VEP
amplitude remained lower than normal. The
VEP recovery time was in this group
114.2 £+ 5.11 s, that is much longer than in the
control group.

The analysis of variance revealed significant
differences between the two eyes in both latency
and amplitude VEPs. In particular in the eye
with increased IOP, the P100 latency was de-
layed (main effect, P < 0.0000} and its recovery
was slower in comparison with the eye with
photostress only. In addition the VEP ampli-
tude (either N75-P100 and P100-N145) showed
a slower recovery (interaction effect, P =0.017
and P =0.023 respectively).

At 120s from the application of the oph-
thalmodynamometer, the ocular tension had
decreased compared to the mean basal values
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(13.06 £+ 0.8 mmHg), reaching a valuie of 5,73 +
1.3mmHg.

DISCUSSION AND CONCLUSIONS

The aim of our research was to evaluate the
role played by the increase of IOP on the
functional recovery capacity of the macula after
dazzling.

In the control group, subjected to photo-
stress, the VEP recorded 20s after dazzling
presented a latency increase and an amplitude
decrease. After 80s a normal condition was
reached, and therefore the functional recovery,
was complete.

We have not recorded the FERG after photo-
stress in the control group. It has to be noted,
however that the changes induced by photo-
stress on VEPs are generally attributed to the
diminished capacity of photoreceptors to pro-
duce a sufficient electrotonic potential after daz-
zling (Lovasik, 1983; Franchi er al., 1987).

In the eyes with artificially increased IOP the
parameters of VEP after photostress undergo
larger changes than the control group. This is
attributed to the hypertension and could also be
related to a further suffering of the photo-
receptors or to suffering of the ganglion cell
layer.

Previous reports (Karpe, 1945; Henkes, 1951;
Iser and Goodman, 1956; Vanysek, 1956;
Francois and De Roux, 1959; Busti, 1962;
Ponte, 1962; Wanger and Persson, 1983; Marx
et al., 1986a,b) indicate that the FERG is not
modified after ocular hypertension or in glau-
coma: this leads us to believe that the sensorial
layer of the retina is not functionally sensitive to
the amount of intraocular pressure.

Evidence that ocular hypertension mainly
affects the proximal retinal layers came from a
recent work in humans which shows that experi-
mentally induced ocular hypertension produced
modifications of VEP and PERG but not of
FERG (Kothe and Lovasik, 1989; Lovasik and
Kothe, 1989).

All this is supported by an experimental
model of retinal ischemia in the cat (Siliprandi
et al., 1988), here the ITOP was increased and the
average arterial pressure was reduced until a
total block of the coroid-retina circulation was
obtained. After 10 min from ischemia, a prompt
recovery of FERG was found, while the VEP
and PERG were found to be still depressed,
even 2 hr from the ischemia. This fact reveals
that the neurons of the proximal layers are more
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vulnerable to ischemic damage than those of the
distal layers.

When hypertension is present, the longer VEP
recovery after macular dazzling (on average
114 s) can be explained by stress caused by the
ischemia of the macular ganglion cells and of
the papillo-macular bundie axons. In fact the
macular axons form neural fibers that travel
inside the optic nerve and are ““densely packed”.
They are very thin and have a very high meta-
bolism. Moreover, as they are irrigated by a
very delicate capillary system, they are very
sensitive to ischemic damage (Lindberg and
Walsh, 1964; Potts et al., 1972).

The decrease in ocular tone at the end of
examination does not seem to have influenced
the VEP. This agrees with a previous study
(Bucci er al., 1988) in which it was found that
a hypotension of 3-4 mmHg for the duration of
20 min did not give way to any VEP changes.

Qur results indicate that the VEP recovery
time after photostress depends on retinal photo-
pigment ability of resynthesis and on trophism
of the macula papillo-macular bundle system.

Therefore this kind of electrophysiological
test offers a possible application for the diag-
nosis of macular pathology and for the clinical
evaluation of the functional state of the papillo-
macular bundle, in pathologies like glaucoma in
which this structure undergoes anatomical and
pathological changes, which produce a func-
tional deficit.

Acknowledgements—We thank Drs A. Fiorentini, N.
Berardi and V. Porciatti for helpful discussion and critical
reading of the manuscript.

REFERENCES

Armington J. C. (1974} The Electroretinogram. Academic
Press, New York.

Atkin A., Bodis-Wollner I., Podos S. M., Wolkstein M.,
Mylin L. and Nitzberg S. (1983) Flicker threshold and
pattern VEP latency in ocular hypertension and glau-
coma. fnvest. Ophthal. visual Sei. 24, 1524-1528.

Baillart J. P. (1954) L'examen functionnel de la macula.
Rapport a’ la Societe’ d’Ophthalmologie de Paris. Bufl.
Soc. Ophthal. Fr. (Suppl.) 4.

Bass S., Sherman J., Bodis-Wollner I. and Nath S. (1985)
Visual evoked potential in macular disease. frvest.
Ophthal. visual Sci. 26, 1071-1074.

Bobak P., Bodis-Wollner I., Harnois C., Maffei L., Mylin
L., Podos S. M. and Thornton J. (1983) Pattern elec-
troretinograms and visual evoked potentials in glaucoma
and multiple sclerosis. Am. J. Ophthal, 196, 72-83.

Bucci M. G., Parisi V., Rossini P, M. and Rizzo P. (1988)
I potenziali evocati visivi durante una indotta ioptensione
oculare: utilita’ per una diagnosi precoce di glaucoma.
Annali Ottal. Clin. ocul. 12, 1225-1238.



436

Busti A. (1962) Elettroretinografia semplice ¢ differenziata
nel glaucoma. Boll. Oculist 41, 339-349.

Celesia G. G. and Kaufiman D. (1985) Pattern ERGs and
visual evoked potentials in maculopathies and optic nerve
diseases. Invest. Ophehal. visual Sci. 26, 726-735.

Franchi A., Magni R., Lodigiani L. and Cordella M. {1987)
Vep pattern after photostress: an index of macular func-
tion. Albrecht r. Graefes Arch. Clin. Exp. Ophthal. 225,
291-294,

Francois J. and De Roux A, {1959) L'electroretinographie
dans le glancoma primaire. Aanis Oculist 192, 321-353.

Franzone M., Brunetti G. M., Coggi G. and Peronzini S.
(1985) Test del tempo di recupero maculare dopo
l'abbagliamento: attendibilita’ dell’esame. Boll. Qculist
64, (suppl. 11/12) 141-151.

Henkes H. E. (1951) The electroretinogram in glaucoma.
Ophthalmologica 121, 44-45.

Hollander H., Bisti 5., Maffei L. and Hebel R. (1984)
Electroretinographic responses and retrograde changes of
retinal morphology after intracranial optic nerve section.
A quantitative analysis in the cat. Expl Brain Res, 55,
483-494,

Howe J. W. and Mitkell K. W. (1986) Visual evoked cortical
potential to paracentral retinal stimulation in chronic
glaucoma, ocular hypertension and age-matched group of
normal. Documenta Ophthal, 63, 37-44.

Iser G. and Goodman G. (1956) Clinical studies with flicker
clectroretinography. Am. J. Ophthal. 42, 227-237.

Karpe G. (1945) The basis of clinical electroretinography.
Acta Qphthal. (Suppl.) 24, 118.

Kothe A. C. and Lovasik J. V. (1989) Neural effects of
transiently raised intraocular pressure; the pattern visual
evoked potential and the pattern electroretinogram. Clin.
Vision Sci. 4, 301-311.

Linberg R. and Walsh F. B. (1964) Vascular compression
involving intracranial visual pathways, Trans. Am. Acad.
Ophihal. Oto. 68, 677-696.

Lovasik J. V. (1983) An electrophysiological investigation of
the macular photostress test. fnvest. Ophthal. visual Sci.
24, 437-441.

Lovasik J. V. and Kothe A. C. (1989) Neural effects of
transiently raised intraocular pressure: scotopic and pho-
topic electroretinogram. Clin. Vision Sci. 4, 301-321.

Maffei L. and Fiorentini A. (1981) Electroretinographic
responses to alternating gratings before and after section
of the optic nerve. Science 211, 953-955.

Maffei L. and Fiorentini A. (1982) Electroretinographic
responses lo alternating gratings in the cat, Expl! Brain
Res. 48, 327-334.

Maffei L., Fiorentini A., Bisti S. and Hollander H. (1985)
Pattern ERG in the monkey after section of the optic
nerve. Expl Brain Res. 59, 423-425.

Marx M. 8., Bodis-Wollner 1., Lustgarten J. 5. and Podos
S. M. (1988) Electrophysiological evidence that early
glaucoma affects foveal vision. Documenta Ophthal. 67,
281-301.

Marx M. §., Bodis-Wollner 1., Podos S. M. and Teitelbaum
C. 8. (1986a) The Pattern ERG and VEP in glaucomatous
optic nerve disease in the monkey and human. In Evoked
Potentials, pp. 117-126. Liss, New York.

M. G. Bucci et al.

Marx M. S., Podos §. M,, Bodis-Wollner 1., Howard-
Williams J. R., Siegel M. 1., Teitelbaum C. §., Maclin E.
L. and Severin C. (1986b) Flash and Pattern electroretino-
grams in normal and laser-induced glaucomatous primate
eyes. Invest, Ophithal. and visual Sei. 27, 378-386.

Mierdel P., Marre E. and Zenker H. J. (1988) Die VECP-
Verzogerung bei rampenreizung nach hell und dunkel-
adaptation bei beginnenden glaukomatosen funktion-
sausfallen. Fortschr. Ophihal, 85, 161-163.

Mosci C., Polizzi A., Grillo N., Capris P. and Zingirian M.
(1986) Ottimizzazione del test del recupero maculare
nello studio dei soggetti diabetici, Bofl. Ocufist 685,
347-356.

Polizzi A., Grillo N., Giacomelli F., Traverso C. and
Rolande M. (1984) Macular recovery test in glaucoma
suspects and glaucomatous patients. Contmiuns Ass. Res.
Vision Ophthal. Sarasota, FL.

Ponte F. (1962) Reperti elettroretinografici e adattometrici
nel glaucoma cronico nel miope elevato. Bofl. Oculist 41,
739-755.

Porciatti V., Falsini B., Brunori S., Colotto A. and Moretti
G. (1987) Pattern electroretinogram as a function of
spatial frequency in ocular hypertension and early glau-
coma. Documenta Ophthal. 65, 349-355.

Potts A. M., Hodges D., Shelman C. B., Fritz K. I., Levy
N. S. and Magnall Y, (1972) Morphology of the primate
optic nerve. Total size, fiber distribution and fiber density
distribution. Invesr. Ophthal. visual Sei. 11, 989-1003.

Severin S. L., Tour R. and Kershaw H. (1967) Macular
function and the photostress test. Archs Ophthal. 77,
163-167.

Sherman M. D. and Henkind P. (1988) Photostress recovery
in chronic open angle glaucoma. Br. J. Ophthal. 72,
641-645.

Siliprandi R., Bucci M. G., Canella R. and Carmignoto G.
(1988) Flash and pattern electroretinograms during and
after acute intraocular pressure elevation in cat, [nvest.
Ophthal. visual Sei. 29, 558-565.

Sckol 8., Domar A., Moskowitz A. and Schwattz B. (1981)
Pattern evoked potentials latency and contrast sensitivity
in glaucoma and ocular hypertension. Docurmenta Oph-
thal. Proc. Ser. 27, 79-86.

Towle V., Moskowitz A., Sokol S. and Schwartz B. (1983)
The visual evoked potential in glaucoma and ocular
hypertension: effect of check size, field size and stimu-
lation rate. fnvest. Ophthal. visual Sci. 24, 175-183.

Wanger P. and Persson H. E. {(1983) Pattern reversal
electroretinograms in unilateral glaucoma. frvest. Oph-
thal. visual Seci. 24, 749-753.

Wanger P. and Persson H. E. (1985) Pattern visual elec-
troretinogram in ocular hypertension. Documenta Oph-
thal, 61, 27-31.

Vanysek J. (1956) Glaucoma in the electroretinographic
picture. Zbl. Ges. Ophthal. 67, 33.

Zingirian M., Castellazzo R. and Trillo M. (1968) Test de}
recupero maculare in soggetti normali. Standardizzazione
del metodo. Bell. Oculist 47, 883-848.

Zingirian M., Polizzi A. and Grillo N. (1985) The macular
recovery test after photostress in normal and diabetic
subjects. Acta Diabetologica Latina 22, 169-172.



